ORACLES F8ght ScientisPostFlight Status
Date: _ 12 August 2017
Flight number: _ PRFOY17
Routine flight or target of opportunity? _Routine

If target of opportunity, what is the goal?

Flight scientist Jens Redemann

Assistant flight scientist: n/a
Ground scientist: Paquita Zuidema
Takeoff: 08:16UT

Landng: 16:33UT

Quick summary:

Representative ACAOD or ACAOD range for flight: 0.3-0.45; 0.55 full column

Do the models predict crossing a gradierderosol ageYES (older in boundary layer, younger
above)

YesMNo/Unclear

Notes: May have sampled age gradient in the MBL ~7-8 S, but was not a target at the time of
planning.

Did the flight cross a gradient in macroscopic cloud propertiesldike fraction?
YegNo/Unclear YES
Notes: W-E cloud boundaries at 12 S and 2 S on NS-leg

Did the flight cross a gradient in aerosol loadiNgS
YegNo/Unclear
Notes: More AOD to North

At any point during the flight, was there a clear separation betwleesmoke plume(s) and
cloud topsYES
Yeg¢No/Unclear

How many of the following maneuvetsok place?

Ramps _2(?) Abovecloud legs _ 2-3 per profile
Square spirals___ 3 Sawtooth legs 3
MBL legs _3x10mins Plume legs__>5

Cloud legs _only sawtooth Above plume legs__all Southbound



Instrument status:

Instrument Comments
When plots communicate with the control tower, they do not hear anything else, an
RARY QO 1y2¢ GKS n{ ¢! w YOmhghiide thtlidflight a dzS d;
communicaton went well. Late going out leading limte coming backanrun into crew
P3 rest issuesand plots left quickly after flight to avoid crew rest delaying the next flight
Need to revisit protocol for communicating with pilots on nelay flight of a backo-
back sequence, as the presence @ildts ontheplaneR2 Say Qi yS0Saa
freeto focus.
ASTAR | Monitor display problem fixed 3 min into flight
HIGEAR | UHSAS nonperational (?); raw datés RECOVERABLE; neph and ultrafine CNC dow|
HIGEAR | Greenc all good
AMS
Good, 2 calibrations, one at beginning another witimitial ferry leg Worked very well,
HSRE2 . : )
will work on ground for direct downlink of data.
RSP Perfect. Two switches per person perfect ratio. Decided to purge overnighfljist
Left ~1400 PSI.
APR3 Worked AMAZING. Saw drizzle. Nothing went wrong.
Worked pretty well, CDP and CIP images had an issue (?). CIP images not recorde
Cloud N . o ) . )
probes connection issue (in pylon?). UND CDP has low voltage in receiver, something loog
CCN Worked great
PD Worked well
Vertical |[[ SS RARY Qiinegativé | ye i KAy 3
winds
WISPRCVI | Had a great science day, great cloud measurements, all green
COMA Possible water intrusion in instrument early in flight (first@Dmin). Good after that
SSER All good
data All good,(LARC imagery site delayed images byhdisor more)




PRFO1 12 Auqust 2017 Saturday Mission Report

flight scientist: Jens Redemann
ground scientist: Paquita Zuidema

flight plan and objective : first routine flight, along 5E, 0S-13S, 8hours, A Southbound leg at
high altitude to get an HSRL curtain out to 13S; Two sets of square spirals, plus legs at min safe
alt., in cloud, just above cloud, in-plume; Possibly no return to 20kft on Northbound leg.
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Flight Summary: Out of Sao Tome crossed into aerosol layer at ~2.6km with higher aerosol
layer at 3.2 km; highest ACAOD of flight at ~0.45. flight to south over aerosol layer resting on
cloud top until lowering cloud top separated from the aerosol at about 2S. at ~6S crossed over a
0 s cclbud break then over solid deck of small closed cloud cells topped by aerosol layer resting
on cloud up to 2.8km. A é h a r atbedrcléaring was in fact very thin cloud with lowered tops
<~1km, separated from aerosol layer above. On way back, (Spiral descents+cloud
porpoising+level legs)*2 followed by acknowledgment of additional time by through backtracking
and additional low-level sampling.

additional sampling added at end as flight progressed 20 minutes faster than what was in flight
planner, with pilots thinking even more.
Actual flight path:



Altitude

latitude

longitude

Flight track as flown i PRFO1Y17 Top: overlaid on MODIS-Aqua RGB; Bottom:

indicating UT time.
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Auxiliary plots for 2017-08-12
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A-Priori Forecast:

ECMWEF Precifzolor),
surface winds, sea level
pressure (orange)

HEN 4 a
WRF-AAM 127 forecasts, left to right, of a) AOD, b)CO, c), d), e) 5E cross sections of
extinction, aerosol age (green=old, blue=young), relative humidity
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A Takeoff temperatures similar to 08/11/17 (25-26C) based on winds and mid-high
cloud cover

A Low clouds expected 5-10S with most dense clouds 8-10S; need to make note of
Northern edge of low cloud deck during S-bound leg

A High and middle clouds will likely NOT be a problem (mostly to the north)

A Mdl evels are dry; dondét expect much pl ume
reaching our flight track

A ~10-20 knot crosswinds in the 5-15 kft layer along the N-S leg

Flight Instrument status: see table above
Flight Instrument/logistics notes : initial 17 minute delay as 4STAR monitor was replaced. At

1.6S on the way back, the plane was only 6 hours into the flight. The last part of the flight plan
was modified to accommodate ~an hour of extra time.



Run Table [UTC; approximate and lacking detail]

description beginning end time altit | notes
time ude
takeoff 08:16:40 X Initial delay,neededreplacement4STAR
monitor from shipmentin hangar
Initial AOD~0.4"&abovecloud Hsrlshows2
aerosollayers,separatedirom cloudbelow,
loadingmaximaat ~2.6and 3.4km
08:23 Duringinitial climb-out verythin broken
cloudlayer,cappedat ~3500ft?(check
data); COstartingto increaseat ~6.5kft
[
Ferryleg @ 5E | 08:43:00 11:16 16kf | Aerosolplumehasdoublelayered
tto |structure; HSRIcalibrationat beginning.
6.85 | Aod~0.3at beginning Initially the aerosol
S layercloud touch, then cloudtop lowers,
then | separatingtselffrom the aerosol,at 7Sthe
18kf | aerosollayeralsodescendsand
tto | aerosol/cloudtouch. WK | cidiiRiBreakat
13S | 12 S,completecloudclearingto the south,

aW & Zlduid@eakat ~6.5SSon visible
Changen hsrlcalibrationat ~12.5S
increaseASRnot physical




